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(54) Abstract Title 

Counterweight for reduced height sealed compressor 

(57) A sealed compressor 20, such as a scroll compressor, has a pump unit 22,24 driven via a shaft 26 by a 
motor 28, with a counterweight 34 mounted between the motor and the pump on the shaft. The counterweight 
34 has a neck portion 36 mounted on the shaft, and a relatively thin portion 38 which extends axlally from the 
neck 36 towards the pump unit, utilising the limited space in the reduced height compressor whilst providing a 
centre of gravity towards the pump unit. The profile of the counterweight 34 may be formed with a backdraft 
(52, Fig 3B) to resist lubricant from climbing up the axially extending portion 38, or it may be formed with an 
air foil angle (50,54,56, Fig 4) to control the flow of fluids within the sealed compressor. 
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THIN COUNTERWEIGHT FOR SEALED COMPRESSOR 

RArKCROTTNn OF TRF TNWNmOM 

This invention relates to an improved counterweight for a sealed compressor 
5 wherein the counterweight is relatively thin, allowing the entire sealed compressor 
housing to be made shorter. 

Sealed compressors are utilized in many refrigerant compression 
applications. In such applications, a housing seals a compressor pump unit and a 
motor for driving the pump unit. Typically, the motor is maintained in a chamber 
10 which is at a suction pressure such that the motor is cooled. A shaft is driven by the 
motor to drive at least one element of the compressor pump unit. 

In one very popular type of modern compressor, the pump unit consists of 
two relatively orbiting scroll members. In this type of compressor, known as a 
scroll compressor, first and second scroll members each have a base and a generally 
15 spiral wrap extending from the base. The spiral wraps interfit to define compression 
chambers. The shaft drives one of the scroll compressors to orbit relative to the 
other. As the two scroll members orbit, the size of the compression chambers is 
decreased to compress an entrapped refrigerant. 

Historically, the counterweight has been contained within the geometry of the 
20 upper motor windings, and sandwiched between the crankcase and the motor stator. 

A scroll compressor requires a counterweight be mounted onto the shaft. 
Historically, counterweights have been relatively large parts which extend for a 
relatively great area and axial length. It is important that a portion of the 
counterweight, and in particular its center of gravity, be positioned upwardly near to 
25 the orbiting scroll. This has resulted in an undesirable amount of space being 
required for the counterweight. 

STTMMARV ffl? TTTF TNTVFTNJTTnN 
In the disclosed embodiment of this invention, the counterweight is a 
30 relatively thin part. In particular, the counterweight has a relatively small neck 
portion to be received on the shaft, and extending upwardly between the crankcase 
hub and the upper stator windings to a upper portion which is also relatively thin. 
The distance that the upper portion extends axially is preferably greater than two 



times the thickness of the upper portion and most preferably more than three times 
the thickness. More preferably, the distance is greater than five times the thickness 
of the upper portion. This relatively thin counterweight can thus fit into a relatively 
small amount of space. As will be shown in the drawings, this allows a dramatic 
decrease in the required axial length of the sealed compressor. 

In other aspects of this invention, the use of the relatively thin counterweight 
allows the counterweight to be stamped. Once the counterweight is stamped, further 
features can be quickly provided by easily manipulating the structure of the 
counterweight. As an example, a back draft can be formed in the counterweight 
such that the upper portion is resistant to flow of lubricant upwardly along the outer 
edge of the counterweight. 

Further, the upper edge can be formed to have an air foil angle that may be 
tailored to assist in oil or refrigerant circulation. 

These and other features of the present invention can be best understood from 
the following specification and drawings, the following of which is a brief 
description. 

BttTF.F DFSrKIPTTON OF TRP TO* A Wnwifi 

Figure 1 is a cross-sectional view of a scroll compressor incorporated in the 
present invention. 

Figure 2 is a top view of an inventive counterweight. 

Figure 3A is a cross-sectional view along line 3-3 as shown in Figure 2. 

Figure 3B is an alternative embodiment. 

Figure 4 is an outer view of one portion of the inventive counterweight. 

T)F,TATT,F,D DESCftTPTTON OF A PRFWttttim P A^RnnTMin^ 

A compressor 20 is illustrated in Figure 1 having an orbiting scroll 22 and a 
fixed or non-orbiting scroll 24. As known, a shaft 26 drives the orbiting scroll 22 to 
orbit relative to the non-orbiting scroll. A motor 28 drives the shaft. The orbiting 
scroll is driven to orbit by the rotating shaft due to a coupling which causes orbiting 
movement. 

A suction tube 30 extends into a housing 32 which seals the motor and scroll 
compressor. As shown in the drawing, one recent improvement to sealed 



compressors has been the movement of the suction tube 30 downwardly such that is 
axially aligned to the portion of the motor. 

This invention provides the incorporation of the counterweight 34 such that it 
best utilizes the space available between a crankcase 35 which supports the shaft 26 
5 and orbiting scroll 22, and the upper windings 37 of the motor 28. As can be 
appreciated from Figure 1, the counterweight 34 is able to best utilize the space 
between the crankcase 35 and the windings 37, and is thus able to allow a dramatic 
decrease in the overall length of the compressor. 

As can be appreciated from Figure 1, along an axis defined by the rotation of 

10 shaft 26, the counterweight 34 has portions axially aligned with the windings 37, and 
with the crankcase 35. 

The counterweight 34 has a neck portion 36 which is mounted on the shaft 
26. Further, the counterweight has an upwardly extending portion 38. The 
upwardly extending portion 38 moves the center of gravity upwardly away from the 

15 neck portion 36. Thus, even though the counterweight is mounted downwardly 
within the length of the motor, the center of gravity is upward closer to the orbiting 
scroll 22, which is the source of imbalance. This allows a lower counterweight, 
which must balance the upper counterweight, to be made lighter. Thus, the entire 
counterweight system is of reduced weight. 

20 As can be appreciated from Figure 2, the counterweight 34 has its upper 

portion 38 extending between two circumferential ends 40 and 42. In the preferred 
embodiment, these ends are spaced by about 90 degrees. Further, a blend portion 44 
is formed at an angle between the neck portion 36 and leading into the upper portion 
38. A central bore 46 is fitted onto the shaft 26. 

25 As one main benefit of the stamped thin metal counterweight of this 

invention, the bore 46 is able to have a loose dimension tolerance due to material 
ductility. The bore will yield as forced onto the shaft 26, and thus tight tolerance 
control is not necessary. This allows a dramatic reduction in cost. 

As shown in Figure 3A, the neck portion 46 has the downwardly extending 

30 portion 46 which is received on the shaft, and an outwardly extending ear portion 
48. Ear portion 48 leads into the blend portion 44 as can be appreciated in Figure 2. 
An outer edge 50 of the upper portion 38 is defined at the radially outermost and 
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axially uppermost location of the counterweight. As can be appreciated from Figure 
1, portion 50 extends radially outwardly above the motor windings 37. 

As shown in an alternative embodiment 51 in Figure 3B, a backdraft 52 may 
be formed on the upper portion 38. The backdraft 52 comprises a first section 61 
extending radially outwardly and a section 62 extending back inwardly. An upper 
extreme 63 of upper portion 38 extends radially outwardly of section 62. The 
backdraft 52 will resist "crawling" or climbing of lubricant up the wall of the 
counterweight. This will better control lubricant flow. In another feature 
apparent from Figures 3A and 3B, the counterweight is relatively thin. As can be 
appreciated, the upper portion extends for a distance that is more than two and 
preferably three times the thickness of the upper portion. Further, more preferably, 
the upper portion extends for an axial length that is greater than five times the 
thickness of the upper portion. In one preferred embodiment, the upper portion 
extended axially for a distance that is 38.15mm, while the upper portion had a 
15 thickness of 7. 137mm. The relatively thin counterweight is able to provide a very 
compact design that is able to fit within the tight space requirements of an axially 
height reduced compressor. 

As shown in Figure 4, in another feature, the outer edge 50 of the upper 
portion can be formed to create an air foil angle A. One end 54 of the outer edge 50 
20 can be positioned downwardly relative to the opposed end 56. As shown, the edge 
does not extend along a straight line, but is preferably curved. During rotation, this 
air foil angle will control the flow of fluids within the sealed compressor. The air 
flow angle can be utilized to improve gas and oil circulation, or to control suction 
gas flow. 

25 The counterweight is preferably stamped from a suitable metal, and 

preferably from steel. 

A preferred embodiment of this invention has been disclosed, however, a 
worker in this art would recognize that certain modifications would come within the 
scope of this invention. For that reason, the following claims should be studied to 
30 determine the true scope and content of this invention. 
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CLAIMS 



1 . A compressor comprising: 

a compressor pump unit mounted at one end; 

a motor for driving said compressor pump unit, said motor driving a 
shaft, said shaft being mounted to drive at least a portion of said compressor 
pump unit; and 

a counterweight mounted on said shaft, said counterweight being 
positioned between an upper edge of said motor and a lower edge of said 
compressor pump unit, said counterweight being relatively thin, and said 
counterweight having a neck portion mounted on said shaft, and an upper 
portion extending upwardly from said neck portion toward said compressor 
pump unit, said upper portion extending for less than 360° of circumference 
about a rotational axis of said shaft, and said upper portion extending axially 
from said neck portion for a length that is more than two times the thickness 
of said upper portion. 

2. A compressor as recited in Claim 1 , wherein said upper portion 
extends for a length that is greater than five times the thickness of said neck 
portion. 

3. A compressor as recited in Claim i, wherein said counterweight is 
formed as a stamped metal part. 

4. A compressor as recited in Claim 3, wherein said counterweight is 
formed of a steel. 

5. A compressor as recited in Claim 1 , wherein said neck portion has a 
downwardly extending tubular portion to be received on a shaft and an 
outwardly extending ear portion, said outwardly extending ear portion 
merging into said upper portion. 



6. A compressor as recited in Claim 1, wherein said upper portion has a 
backdraft portion created by a portion of said upper portion curving radially 
outwardly from said neck portion, and then extending back radially inwardly, 
said backdraft portion resisting flow of lubricant within a housing receiving 
said compressor. 

7. A compressor as recited in Claim 6, wherein said upper portion 
including an outer edge extending radially outwardly from said radially 
inwardly extending portion. 

8. A compressor as recited in Claim 7, wherein said upper portion 
including a radially outermost edge extending radially outwardly from a 
portion of said upper portion extending generally axially. 

9. A compressor as recited in Claim 8, wherein said outer edge provides 
an air foil by being formed to extend about an angle toward one axial 
direction such that an air foil is created. 

10. A compressor as recited in Claim 8, wherein said outer edge extends 
radially over stator windings of said motor. 

11. A compressor as recited in Claim i , wherein said compressor pump 
unit is a scroll compressor comprising first and second scroll members each 
having a base and a generally spiral wrap extending from said base. 



12. A compressor comprising: 

a compressor pump unit comprising first and second scroll members, 
each of said first and second scroll members having a base and generally 
spiral wrap extending from said base, said second scroll member being 
5 caused to orbit relative to said first scroll member, and said wraps interfitting 

to define compression chambers; 

a motor for driving said second scroll member, said motor driving a 
shaft, said shaft driving said second scroll member; and 

a counterweight mounted on said shaft, said counterweight being 
10 positioned between upper edge of said motor and a lower edge of said 

compressor pump unit, said counterweight being relatively thin, and said 
counterweight having a neck portion mounted on said shaft, and an upper 
portion extending upwardly from said neck portion toward said compressor 
pump unit, said upper portion extending for less than 360° of circumference 
IS about a rotational axis of said shaft, and said upper portion extending axially 

from said neck portion for a length that is more than three times the thickness 
of said upper portion. 

13. A compressor as recited in Claim 12, wherein said upper portion 
20 extends for a length that is greater than five times the thickness of said neck 

portion. 

14. A compressor as recited in Claim 12, wherein said counterweight is 
formed as a stamped metal part. 



25 



15. A compressor as recited in Claim 12, wherein said neck portion has a 
downwardly extending tubular portion to be received on a shaft and an 
outwardly extending ear portion, said outwardly extending ear portion 
merging into said upper portion. 



30 



-7- 



16. A compressor as recited in Claim 12, wherein said upper portion has 
a backdraft portion created by a portion of said upper portion curving radially 
outwardly from said neck portion, and then extending back radially inwardly, 
said backdraft portion resisting flow of lubricant within a housing receiving 
said compressor. 

17. A compressor as recited in Claim 16, wherein said upper portion 
including an outer edge extending radially outwardly from said radially 
inwardly extending portion. 

18. A compressor as recited in Claim 12, wherein said upper portion 
including a radially outermost edge extending radially outwardly from a 
portion of said upper portion extending generally axially . 

19. A compressor as recited in Claim 18, wherein said outer edge 
provides an air foil by being formed to extend about an angle toward one 
axial direction such that an air foil is created. 



20. A compressor as hereinbefore described with 
reference to Figures 1, 2 and 3, 3B and 4. 
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